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Introduction
Yield and climate variability
• In Colombia, farmers complain about
low grain yield related to low grain
filling, low fertility and low grain weight,
generally called as “Vaneamiento”.
• It is not clear if this problem is related
to climate variability.
Climate constraints and physiological characteristics of rice 






Identification of climate constrains and physiological characteristics
• Varieties studied : F2000 and CT21735-F4-43-1
• Locations: C.I La Victoria – Montería (Córdoba); C.I Las Lagunas –
Saldaña (Tolima) y C.I Piedra Pintada – Aipe (Huila).
• A total of 12 sowing dates across 3 regions were compared.
• Best management practices for each site: Nitrogen (N)
applications 226 Kg ha-1N for Saldaña and Aipe and 109 Kg ha-1N
for Montería.
• Analysis: Adjusted means and multivariate analysis were
performed in R using the FactoMiner Package.
• Higher yields were observed in low radiation, low N environments (MT1:
Dec/2014, MT3: May/2014, MT5: Nov/2014) and in high radiation, high N
environments (AP1: May/2013, AP2: Jan/2014, AP3: Feb/2014, AP4:
Aug/2014) (Fig 1).
• Lower yields were observed in low radiation, low N environments
(MT2:Feb/2015, MT4:Apr/2014) and in high radiation, high N
environments (S1: Dec/2013, S2:Nov/2015, S3: Feb/2015 (Fig 1).
• No significant difference in the response to HNT was observed between
the varieties studied (Fig 1).
• High yields under low radiation (C2) were favored by high Fertility% and short
reproductive stage. However HNT increase from 24°C to 25°C under low radiation
environments reduced yield with a reduction in fertility % and an increase in the
duration of the reproductive stage (C1) (Fig 2c,b ; Fig 3).
• High yields under high radiation (C3) were favored by high 1000 GW, however HNT
increase from 23°C to 24°C under high radiation environments reduced yield with a
reduction in 1000 GW (C4) (Fig 2d; Fig 3).
• Yields varied from 8t/ha to 2t/ha across environments (Fig 1).
Conclusion
• In this study, across environments in Colombia grain fertility and 1000 GW were
associated with yield variability , indicating “vaneamiento”.
• An increase in 1°C in night temperatures during the reproductive stage reduced yields by
30% in both low radiation-low nitrogen environments and high radiation –high nitrogen
environments.
• Given this vulnerability to HNT in Colombia and the trends of increasing night
temperatures observed since last 4 years, there is an urgent need to explore options for
improving the adaptation to increasingly warmer nights.
• Mainly harvest index was reduced in C1 and C4 and was related with an increase in
high night temperatures. No significant correlation was observed between Harvest
index and radiation (Fig 2e; Fig 4b).
.
Fig 1. Grain yields across sowings and regions.
• Four clusters were formed using radiation accumulated 10 DBF and 25 DAF, the amount of N applied and yield, as variables.
• Sowings from Aipe were in Cluster 3 (C3), from Saldana in Cluster 4 (C4), from Monteria in Cluster 1 (C1) and 2 (C2).
• Grain Yield, %fertility, 1000GW , harvest index and reproductive cycle length were the variables differing significantly between clusters.
• C2 and C3 showed the highest yields, for low and high radiation environments respectively. While, C1 and C4 showed the lowest yields and
the highest HNT (>23°C) (Fig 2a, Fig 3a).
Fig 2. Barplots for yield components with a significant difference between clusters
Fig 3. Barplots for climate indicators with a significant 
difference between clusters
Fig 4. Relation between Harvest index , Night temperatures and 
radiation.
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Climate variability from 1996 to 2016
• Climate data show that night temperatures have continuously increased (1-2°C
increase) in the last 5 years for the three studied regions (Fig 5) .
• In Monteria and Saldana last 4 years have registered the highest night temperatures
from the last 20 years (Fig 5).
Fig 5. Average and variation per year for night temperatures 
Studied Locations
